Transgenic Arabidopsis plants expressing Escherichia coli pyrophosphatase display both altered carbon partitioning in their source leaves and reduced photosynthetic activity.
The effects of the cytosolic expression of Escherichia coli pyrophosphatase (ppa) were investigated in the rosette leaves of transgenic Arabidopsis plants. During the daytime, glucose and fructose were found to accumulate at levels that were approximately two- to threefold higher in these plants than in the wild type. Interestingly, however, neither sucrose nor starch levels showed any distinctive build up in transgenic plants except under continuous white light growth conditions, during which they accumulated at high levels. Additionally, the leaves of transgenic Arabidopsis plants contain two- to threefold higher levels of inorganic phosphate (Pi) and two- to sixfold higher levels of uridine diphosphate-glucose than wild type plants during the diurnal cycle. In contrast, triose phosphate contents in the leaves of E. coli ppa transformants were either similar or slightly decreased when compared with wild type leaves. Furthermore, the photosynthetic activity of these transgenic plants was found to be reduced by 20-40% compared to normal levels. These results indicate that induction of ppa activity in the cytosol affects carbon partitioning between source and sink organs and also that the concomitant increase in Pi caused the accumulation of carbon metabolites and reduced photosynthetic activity.